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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The organic electron device characterized by carrying out the closure by the closure film by which 
it is the organic electron device which has the organic electronic ingredient layer which consists of an 
organic electronic ingredient, and said a part of organic electronic ingredient layer [ at least ] consists of an 
alumina. 

[Claim 2] The organic electron device according to claim 1 characterized by said closure film being alumina 
film covered on the field of the side in which said organic electronic ingredient layer was prepared. 
[Claim 3] The organic electron device according to claim 1 or 2 with which said organic electronic 
ingredient layer is characterized by showing the semi-conductor property of n mold. 
[Claim 4] An organic electron device given in any 1 of claims 1 -3 characterized by constituting the basic 
structure of said organic electronic ingredient layer with the carbon structure which has a charge 
transportation function, or its aggregate. 

[Claim 5] The organic electron device according to claim 4 characterized by including fullerene at least as 
said organic electronic ingredient. 

[Claim 6] The organic electron device according to claim 5 with which said fullerene is characterized by 
being C60 fullerene and/or C70 fullerene. 

[Claim 7] An organic electron device given in any 1 of claims 1-6 to which the alumina of the field in 
contact with the organic electronic ingredient layer in said closure film thru/or its near is characterized by 
being in an oxygen-deficiency condition. 

[Claim 8] An organic electron device given in any 1 of claims 1-7 characterized by being the device which 
functions as a field-effect transistor. 

[Claim 9] The manufacture approach of the organic electron device characterized by forming the closure 
film to the part for the closure which manufactures the organic electron device of a publication to any 1 of 
claims 1 -8, and by which is the manufacture approach of an organic electron device and the closure is 
carried out by said closure film by carrying out film deposition of the alumina film with RF sputtering 
system. 

[Claim 1 0] The manufacture approach of the organic electron device according to claim 9 characterized by 
performing film deposition of the alumina film by said RF sputtering system into an inert gas ambient 
atmosphere. 

[Claim 11] The manufacture approach of the organic electron device according to claim 10 characterized by 
using an argon as said inert gas. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic electron device with which property fluctuation 
and degradation were improved, and its manufacture approach in detail about the organic electron device 
which has the organic electronic ingredient layer which consists of organic electronic ingredients, such as 
fullerene and a carbon nanotube, and its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, it came to be observed as different new carbon matter from the 
graphite and amorphous carbon with which fullerene and a carbon nanotube were known very till then by 
being discovered, and a diamond. The reason is because fullerene and a carbon nanotube show the unique 
electronic physical properties from which the carbon matter till then differs. 

[0003] For example, many carbon atoms arrange the fullerene represented by C60 and C70 to a spherical 
basket type, it constitutes one molecule, and melts also into organic solvents, such as benzene. Fullerene has 
many classes besides C60 or C70, and shows the property as a superconductor or a semi-conductor. 
Moreover, the optical organic-functions effectiveness of fullerene is high, and the application as an 
electrophotography sensitive material is also considered. Furthermore, an element of a different kind can be 
confined in the interior, or fullerene can also be made to discover the effective physical properties as high- 
performance material by making various chemistry functional groups give outside. 
[0004] Although a carbon nanotube is the new ingredient which used only carbon as the configuration 
element like fullerene, functions, such as a source of electron emission, a semiconductor material, and a 
hydrogen storage ingredient, are discovered. Since it can become a semi-conductor and a conductor, the 
activity in each field of electronic industry is expected as a switching element of nano meter size, because 
the method (chirality) of atomic arrangement changes slightly especially. 

[0005] If these fullerene, a carbon nanotube, etc. are useful at the point which can produce easily what has a 
n-type-semiconductor property and constitute an organic electron device, using this as a semiconductor 
material, they attract attention further as what employed the various ****** properties of these ingredients 
efficiently as what can meet the demand of a miniaturization. The application to the next-generation device 
which began to be embodied as the application to a device, molecule electronics, and quantum electronics 
conventionally with which especially fullerene and the good property as an electron device are found out, 
and C60 fullerene is represented by a solar battery, a light emitting diode (LED), the field-effect transistor 
(PET), etc. is especially expected. 

[0006] The electron device which generally consists of a semi-conductor tends to be influenced of an 
ambient atmosphere. Although there are temperature, various humidity, etc. in the factor of an ambient 
atmosphere which influences the property of an electron device, adsorption of a gas gas molecule is 
presumed to be the factor which guides property fluctuation most quickly especially. Especially, with the 
semi-conductor of n mold, by adsorption of the oxygen in atmospheric air, it serves for this to carry out the 
trap of the electron, and a property is changed. As for the electron device containing the organic substance, 
such as fullerene and a carbon nanotube, the effect appears strongly. 

[0007] For example, also in the state of a thin film, also by the crystallized state, the effect of oxygen was 
large, it was only left several minutes in atmospheric air in ordinary temperature, and the current value falls 
extremely at C60 fullerene (see Physical Review B and 1993 vol.47 10873.). By heat-treating in a vacuum 
the oxygen which stuck to C60 fullerene (intercalation) at the temperature of about 120-500 degrees C, 
although the purport report is carried out (see Physical Review B and 1997 vol.55 16439.), it becomes 
difficult to realize a cheap device in simple processes, such as selection of the costs concerning the 
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processing which can be desorbed, and the ingredient which can bear the elevated temperature. 

[0008] Applied Physics Letters 1995 vol.67 In 121, the technique which produces FET is indicated using the 

thin film of C60 fullerene. Also in the technique concerned, since the effect to the thin film of C60 

atmospheric fullerene is large, all evaluations of a thin film FET are carried out in a vacuum. 

[0009] Moreover, Applied Physics Letters 1996 vol.68 In 1 108, the laminating of FET which used C60 

fullerene of n mold, and FET using the thiophene of p mold is carried out, and the technique which produces 

bipolar one FET is indicated. Also in the technique concerned, since FET using C60 fullerene has the large 

effect of atmospheric, it arranges FET using a thiophene to an outer layer, and it is devising it so that FET 

using C60 fullerene may not be exposed into atmospheric air. 

[0010] Thus, in an organic electron device, constraint of the operating environment and component design is 
received from the effect to atmospheric air. In order to prevent this, to isolate a semi-conductor from an 
ambient atmosphere is desired by taking closure policies, such as covering a device front face by the coat 
film. 

[001 1] Generally, the easy polymer of handling is used for the sealing agent of an electron device. However, 
if a polymer is used for a sealing agent, in order to make the closure effectiveness enough, it is surely easy 
to become a thick film, it is disadvantageous for a miniaturization and thin-shape-izing of a device, and if it 
is difficult to obtain an advanced integrated circuit and it makes this a thin film, sufficient closure 
effectiveness cannot be acquired. 

[0012] Moreover, when the coating liquid which dissolved the polymer in the solvent is used in case a 
polymer layer is formed as a sealing agent since fullerene is solvent fusibility like previous statement, it 
dissolves in said solvent, fullerene secedes from an organic electronic ingredient layer, and it also has the 
concern which degrades a semi-conductor property. 
[0013] 

[Problem(s) to be Solved by the Invention] Therefore, this invention is about the organic electron device 
with which the property fluctuation and degradation by atmospheric air were improved to offer [ simple 
and ] the organic electron device which can be realized by low cost, and its manufacture approach. 
[0014] 

[Means for Solving the Problem] The above-mentioned purpose is attained by the following this inventions. 
That is, the organic electron device of this invention is an organic electron device which has the organic 
electronic ingredient layer which consists of an organic electronic ingredient, and it is characterized by 
carrying out the closure of said a part of organic electronic ingredient layer [ at least ] by the closure film 
which consists of an alumina. 

[0015] Since the closure film which consists of an alumina can be formed without using a solvent, it does 
not dissolve said organic electronic ingredient layer, and does not make change or degradation of a semi- 
conductor property invite at the time of production. Moreover, since the closure film which consists of an 
alumina can be formed very thinly and closure effectiveness sufficient also by the thin film can moreover be 
secured, the organic electron device of this invention can improve the property fluctuation and degradation 
by atmospheric air sharply, filling the demand of a miniaturization, thin-shape-izing, or high integration. 
Furthermore, the closure film which consists of an alumina can be formed by very simple and low cost, and 
can manufacture the good organic electron device of handling nature by simple and low cost. 
[0016] In addition, in this invention, "an organic electronic ingredient layer" is a layer which consists of 
organic electronic ingredients, and what constitutes one of the elements of an organic electron device is said. 
A desired device can be obtained from what has a semi-conductor property as an organic electronic 
ingredient by making it the predetermined configuration a conductive thing and after [ although it was still 
broader to the thing of a superconductivity, ] choosing the thing of a suitable property from inside and 
processing this if needed. For example, a field-effect transistor (FET) can be obtained with constituting each 
electrode of the source, a drain, and the gate suitably using the organic electronic ingredient in which a 
semi-conductor property is shown. 

[0017] It is desirable that it is the alumina film covered as said closure film on the field of the side in which 
said organic electronic ingredient layer was prepared. This invention is effective when it is what shows the 
semi-conductor property of n mold as said organic electronic ingredient, since many of organic electronic 
ingredients in which the semi-conductor property of n mold is shown in a vacuum tend to be influenced of 
the oxygen in atmospheric air. 

[0018] In the transport phenomenon of the charge in the carbon structure, the effect by adsorption of oxygen 
is large, and in order to be anxious also about a bad influence with a semi-conductor property reversed 
[ with adsorption of oxygen ], when it is constituted by the carbon structure which has a charge 
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transportation function, or its aggregate as basic structure of said organic electronic ingredient layer, this 
invention is effective. Moreover, in the case of this basic structure, since the structure itself is stable, 
vacuum deposition is possible and thin film formation is possible. The organic electronic ingredient layer of 
this basic structure can obtain easily what shows the semi-conductor property of n mold. 
[0019] As said organic electronic ingredient, it is desirable that fiillerene is included at least and it is 
desirable as the fiillerene concerned that they are C60 fiillerene and/or C70 fiillerene. 

[0020] In this invention, the alumina as said closure film may be in an oxygen deficiency condition, and, as 
for especially the alumina of the field in contact with said organic electronic ingredient layer thru/or its near, 
it is desirable that it is in an oxygen deficiency condition, as the organic electron device of this invention — 
various kinds of voice — the device which a thing [ like ] is mentioned, for example, functions as a field- 
effect transistor is mentioned as a suitable thing. 

[0021] On the other hand, the manufacture approach of the organic electron device of this invention is 
characterized by forming the closure film to the part for the closure which manufactures the organic electron 
device of above-mentioned this invention and by which is the manufacture approach of an organic electron 
device and the closure is carried out by said closure film by carrying out film deposition of the alumina film 
with RF sputtering system. In this invention, it is desirable to perform film deposition of the alumina film by 
said RF sputtering system into an inert gas ambient atmosphere. As said inert gas, it is desirable to use an 
argon. 
[0022] 

[Embodiment of the Invention] Hereafter, the organic electron device and its manufacture approach of this 
invention are explained to a detail. 

The operation gestalt of FET (it may only be hereafter called "the C60 fiillerene FET") which has the semi- 
conductor layer (organic electronic ingredient layer) which consists of C60 fiillerene as an example of a 
<organic electron device> organic electron device is mentioned, and the organic electron device of this 
invention is explained to a detail. 

[0023] Drawing 1 is the ** type enlarged drawing showing the C60 fiillerene FET which is an example of 
the organic electron device of this invention, (A) is a top view and (B) is a side elevation. In drawing 1 , 1 0 
is a silicon wafer with which it comes to form with a thickness of 500nm Si02 film 10a in the front face 
with a thickness of 0.3mm of silicon substrate (0.01 or less ohm/cm) 10b, and becomes a gate electrode. 
Patterning of 1 Is of source electrodes with a thickness of 12nm and the 1 Id of the drain electrodes is carried 
out by the product made from gold (Au) through the glue lines 12s and 12d with a thickness of 3nm formed 
in the front face by the side of Si02 film 10a of a silicon wafer 10 by carrying out patterning of the titanium 
(Ti). 1 Is of source electrodes and 1 Id of drain electrodes have countered through a 40-micrometer gap, and 
the die length of the side of the opposite section concerned is 85 micrometers. In addition, glue lines 12s and 
12d are layers prepared for the adhesive improvement between the front face by the side of Si02 film 10a of 
a silicon wafer 10, and 1 Is of source electrodes and 1 Id of drain electrodes, and if there are these [ no ] 
mutually and there is no problem in an adhesive property, it is not necessary to prepare them in this 
invention. 

[0024] Furthermore, C60 fiillerene is vapor-deposited and the semi-conductor layer 13 with a thickness of 
lOOnm is formed so that pons delivery of between 1 Id of 1 ls-drain electrodes of source electrodes may be 
carried out. It is having polycrystal structure of having in micro many parts which have the crystal structure 
as a condition of C60 fiillerene in this semi-conductor layer 13. You may not have the crystal structure, 
although it is desirable on an electrical property that it is polycrystal structure like this operation gestalt and 
it is more desirable that it is single crystal structure, when using fiillerene, such as C60 fiillerene, as a 
semiconductor material. 

[0025] In this operation gestalt, the closure film 14 which consists of an alumina further is formed so that 
this semi-conductor layer 1 3 top may be covered, and the closure of the semi-conductor layer 1 3 is carried 
out (in addition, since it is the facilities of explanation, after some closure film 14 has cut and lacked, drawn, 
so that the condition of the semi-conductor layer 13 which the closure is carried out in drawing 1 (A), and is 
not visible may be known.). Thus, by closing the semi-conductor layer 13 with the closure film 14 which 
consists of an alumina, the gas in atmospheric air and the effect of the semi-conductor layer 1 3 especially 
according to oxygen can be controlled. Since the semi-conductor layer 13 which consists of C60 fiillerene 
has the quite large gap between molecules, the molecule of gas, such as oxygen, tends to carry out the 
intercalation of it. It becomes the trap of conduction electron, when especially oxygen carries out an 
intercalation, this will not be changeful and will degrade a semi-conductor property, but if the semi- 
conductor layer 13 is closed like this operation gestalt by the closure film 14 which consists of an alumina, it 
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will serve to control that the molecule of gas, such as oxygen, carries out an intercalation. 
[0026] Here for the expression by 11 A semi-conductor layer is closed with the closure film" ** The condition 
that the closure film covers the whole semi-conductor layer surface, transparency of gas, such as oxygen, is 
barred, and a semi-conductor layer cannot be reached, And ** closure film exists in the front face of a semi- 
conductor layer, and this does an operation of adsorption etc., and it may be any of two conditions of 
condition ** prevented that gas, such as oxygen, is incorporated by the semi-conductor layer from the 
exterior, and, of course, you may have both conditions. What is necessary is just to fill the function 
demanded as closure film, even if it is in which condition. Moreover, if the closure of the part in the organic 
electronic ingredient layer (semi-conductor layer) which wants to prevent the effect according [ on this 
invention and / the closure film ] to atmospheric air is carried out at least, it is sufficient, and the closure of 
all the front faces of an organic electronic ingredient layer must not necessarily be carried out. 
[0027] Therefore, even if it is not limited and is thin, the function of the above-mentioned ** can be 
demonstrated, but if it thickens, since the function of the above-mentioned ** will be demonstrated at a high 
dimension, if it says about the closure engine performance, as the thickness of the closure film 1 4 is thick, it 
is more effective. However, if it is made not much thick too much, it results in going back to the demand of 
a miniaturization, thin-shape-izing, and high integration of a device, and is not desirable. As thickness of the 
closure film 14, it is desirable that it is [ 5nm or more ] 5000nm or less, and it is desirable that it is [ lOnm or 
more ] lOOOnm or less. 

[0028] The quality of the material of the closure film 14 is an alumina. By using an alumina, the semi- 
conductor layer 1 3 closure can be realized good like previous statement. Moreover, although an organic 
electronic ingredient may carry out the dissolution etc. with the solvent contained in the coating liquid 
which dissolved the polymer at the time of formation in having prepared the closure film of a polymer in the 
front face of the organic electronic ingredient layer which consists of an organic electronic ingredient, an 
organic electronic ingredient and affinity of an alumina are good, its adhesive property is high, and an 
organic electronic ingredient does not have the concern which carries out the dissolution etc., either, in order 
not to use a solvent at the time of film deposition. 

[0029] As for the alumina as closure film 14, it is desirable that it is in an oxygen deficiency condition. By 
making the alumina as closure film 14 into an oxygen deficiency condition, the oxygen which is going to 
invade is presumed to be what is captured by the alumina of the oxygen deficiency condition concerned. 
Here, "an alumina is an oxygen deficiency condition" means the condition that oxygen ran short rather than 
the theoretical stoichiometry (it is made a mole ratio and is aluminum:0=2:3) of an alumina (aluminum 
203). It can judge by XPS measurement whether it is in an oxygen deficiency condition, when the direction 
of the oxygen atomic ratio of the front face of the closure film (this operation gestalt closure film 14) which 
specifically serves as the measuring object by XPS measurement, the front face of the alumina single crystal 
as comparison contrast, and the front face of the closure film which serves as the measuring object when it 
was alike, it attaches and an oxygen atomic ratio is measured on the same conditions becomes a low value, 
if this closure film is in an oxygen deficiency condition, it can be concluded, in addition — even if the 
closure film 14 is called oxygen deficiency condition — the closure film 14 — to be what all depend on the 
alumina of an oxygen deficiency condition is not demanded, and if the field in contact with the semi- 
conductor layer 1 3 thru/or its near are based on the alumina of an oxygen deficiency condition, it will not be 
cared about. 

[0030] Although there is especially no limit in extent of the oxygen deficiency condition in the field in 
contact with the semi-conductor layer 1 3 thru/or its near, it is more desirable to consider as extent which 
makes the merit by the oxygen deficiency condition discover effectively, maintaining the property as an 
alumina. About the approach of changing the alumina as closure film 14 into an oxygen deficiency 
condition, it mentions later. 

[0031] Like the term of an organic electron device, the operation gestalt of the C60 fullerene FET is 
mentioned and the manufacture approach of the organic electron device of <manufacture approach of 
organic electron device> this invention is also explained to a detail using drawing 1 . In addition, since the 
manufacture approach of the organic electron device of this invention has the description in formation of the 
closure film and all well-known approaches can be conventionally applied satisfactory about other 
configurations, only formation of the closure film is explained and the explanation about other 
configurations is omitted. 

[0032] Although an approach, the electronic heating method, etc. which especially a limit does not have, for 
example, carry out film deposition as the formation approach of the closure film 14 using RF sputtering 
system are mentioned, the approach of carrying out film deposition using RF sputtering system especially is 
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desirable. It is desirable to perform film deposition of the alumina film especially by said RF sputtering 
system into an inert gas ambient atmosphere (for example, argon atmosphere). It is presumed that this 
reason is as follows. 

[0033] If film deposition of the alumina is carried out to the bottom of an inert gas ambient atmosphere, the 
film obtained will be in the condition (oxygen deficiency condition) that oxygen ran short from the ideal 
oxygen abundance ratio of an alumina. The closure film by the alumina of an oxygen deficiency condition is 
presumed to be what demonstrates the operation which captures the oxygen which is going to invade like 
previous statement. Therefore, it is desirable to be based on RF sputtering system which can form the 
closure film which demonstrates an oxygen capture operation, and it is desirable to carry out especially into 
an inert gas ambient atmosphere. 

[0034] in addition — like previous statement — the closure film 14 — what is necessary is to perform only the 
phase in early stages of film deposition into an inert gas ambient atmosphere, in carrying out film deposition 
of the alumina film with RF sputtering system since it will not matter if the field which is not required but 
contacts the semi-conductor layer 1 3 thru/or its near depend that it is what all depend on the alumina of an 
oxygen deficiency condition on the alumina of an oxygen deficiency condition For example, among the time 
amount which film deposition takes, 1 / time amount of 50 - 1/2 performs film deposition in an inert gas 
ambient atmosphere, introduces oxygen after that, and the remaining time amount performs film deposition 
in the ambient atmosphere containing oxygen. By doing in this way, considering as the ambient atmosphere 
which does not contain oxygen in the case of the film deposition of the field in contact with the semi- 
conductor layer 1 3 to make into an oxygen deficiency condition thru/or its near, it can be supposed that half 
a fault of the closure film is formed in the ambient atmosphere containing oxygen, and it can raise the 
crystallinity as the whole film. 

[0035] As inert gas in an inert gas ambient atmosphere, for example, helium, nitrogen, an argon, neon, a 
krypton, xenon gas, etc. can be used, especially, the nitrogen from lowness and the argon of a price are 
desirable, and the speed of the film deposition speed of RF sputtering to an argon is still more desirable. 
Moreover, the hydrogen of a minute amount may be mixed as a reducing agent, and the film with more little 
oxygen can be formed in that case. 

[0036] In addition, what is necessary is for the magnitude of an object (organic electron device in front of 
the closure) thru/or its part for the closure, a configuration, structure, the quality of the material, the 
thickness of the alumina closure film considered as a request, etc. just to adjust suitably as various 
conditions, such as RF output and RF frequency. In addition, since a solvent is not needed for formation of 
the closure film 14 which consists of an alumina like previous statement, there is also no concern which 
dissolves the semi-conductor layer 1 3 in the case of film deposition. 

[0037] Although the C60 fullerene FET was mentioned as the example and the above operation gestalt 
explained it about the organic electron device and its manufacture approach of this invention, this invention 
is not limited to this. Of course, the ingredient and configurations mentioned concretely, such as a numeric 
value, and a substrate, an electrode, are instantiation to the last, and according to the purpose, 
conventionally, these can consider well-known knowledge and can change it suitably. 
[0038] As an organic electronic ingredient to be used, the various fullerene of C32, C50, C58, C70, C76, 
C78, C82, C84, C90, and C96 besides C60 fullerene, a carbon nanotube (the horning die whose diameter is 
continuously expanded from one edge to the other-end section — ) It has a tube at the coil mold and core 
which are carrying out the shape of a spiral as a whole. The nano bead mold of the configuration where this 
penetrated the spherical bead etc. contains what has not carried out the tube configuration strictly. The 
various organic electronic ingredients which can form membranes can be mentioned including one or more 
double association between carbon, such as polyenes, pyrroles, thiophenes, porphyrins, phthalocyanines, 
and perylenes. 

[0039] Membrane formation nature, the low price of a price, and the viewpoint of semi-conductor properties 
(mobility, an ON/OFF ratio, etc. in FET) to fiillerene is desirable, and C60 fullerene and C70 fullerene are 
desirable especially. Although you may use by the one-sort independent, even if two or more sorts are 
mixed and used for these organic electronic ingredients, they are not cared about. 

[0040] As a configuration of an organic electronic ingredient layer, it is not restricted to the condition of 
forming the film by the set of an organic electronic ingredient. For example, you may be the configuration 
arranged so that pons delivery of 1 thru/or several carbon nanotubes may be carried out to inter-electrode 
[ which counters / two ]. In this case, although a "layer" is not constituted geometrically, in this invention, it 
shall include in the concept of "an organic electronic ingredient layer" also about the configuration 
concerned. Moreover, even if it carries out arrangement immobilization of the carbon nanotube at the shape 
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of a mesh and being constituted in the shape of a matrix, it can use as an organic electronic ingredient layer. 
That is, in this invention, if an organic electronic ingredient layer is the configuration of using organic 
electronic ingredients, such as fullerene and a carbon nanotube, as a configuration member (for example, 
semi-conductor) of an electron device, it is altogether contained in the concept. In order that the description 
of this invention may prevent the effect by atmospheric air about the part of the organic electronic ingredient 
layer concerned which influences the property as an electron device at least, it becomes the point to be 
constituted so that it may close by the closure film. 

[0041] In order to give various electrical characteristics to an organic electronic ingredient layer, other 
bodies may be arranged in advance of the closure by said closure film, being concerned — others — a body 
can be arranged after the organic electronic ingredient stratification by making the gap between organic 
electronic ingredients in confusion ex post with the means of adsorption or others, or making it incorporate 
with an organic electronic ingredient at the time of the organic electronic ingredient stratification. Moreover, 
when it is the organic electronic ingredient layer which consists of fullerene, it is also possible to shut up 
and arrange a body besides the above inside this fullerene. Furthermore, it is also possible to control the 
electrical characteristics of the device obtained by making various chemistry functional groups give outside 
the organic electronic ingredient which constitutes an organic electronic ingredient layer. 
[0042] said — others — as a body, a molecule, an organization, etc. which were extracted from an atom, a 
molecule, ion, the particle, the polymer, and the organism are mentioned, for example, and what has 
properties, such as insulation, conductivity, semi-conductivity, extinction nature, the luminescence, color 
enhancement, elasticity, generation-of-electrical-energy nature, and light-sensitive, is mentioned as the 
property. These properties may change with temperature, humidity, or controlled atmospheres. Moreover, it 
does not matter even if it seems that various electrical properties are discovered by being incorporated by 
the organic electronic ingredient layer even if it does not have an electrical property especially in itself. 
[0043] Moreover, as a body besides the above, a functional molecule, a functional particle, etc. may have 
the designed function. In recent years, many semi-conductivity is found out by many of molecules and 
particles, and a switching function, a memory, etc. can be given to the contact part or condensation part 
between organic electronic ingredients. 

[0044] The molecule which has the bias of a charge in the interior of a molecule as a functional molecule is 
desirable, and the molecular assembly operated by the set of the molecule which combined molecular 
species with charge supply nature and molecular species with charge receptiveness, the molecule which 
combined the molecular species which has charge supply nature or charge receptiveness in a symmetrical 
molecule, the macromolecule which consists of those repeats, or these molecules is mentioned. In addition, 
an electron affinity and the value of ionization potential can define the above-mentioned charge supply 
nature and charge receptiveness. Moreover, biomolecules, such as DNA and a collagen, or the artificial 
molecule copied to the living body may be used, and it becomes possible to add a function similar to a living 
body. 

[0045] The vesicle and ceramics which consist of the organism of carbon atoms, such as metallic-oxide 
particles, such as metal particles, such as gold, and Zn02, Ti02, an intermetallic-compound particle which 
consists of an alloy, and fullerene, the derivative of fullerene, a polymer particle, the micell structure in a 
solution, a colloidal particle, and a lipid as a functional particle, DIN DORIMA, etc. are mentioned, and 
what processed to those complex or them according to the application can be used. 

[0046] If the configuration of the organic electron device of this invention is an electron device which has 
the organic electronic ingredient layer which consists of an organic electronic ingredient which is not 
restricted to a field-effect transistor (FET) and serves as a closure object, it is satisfactory. The next- 
generation device which began to be embodied as molecule electronics and quantum electronics is 
mentioned to a device conventionally which is specifically represented by a solar battery besides FET, the 
light emitting diode (LED), etc. 
[0047] 

[Example] Hereafter, an example and the example of a comparison are given and this invention is explained 
more to a detail. However, this invention is not restricted at all by the following examples. 
[0048] To the substrate with an electrode of the condition before the semi-conductor layer 1 3 and the 
closure film 14 of the process which produces the C60 fullerene FET shown in vacuum evaporationo 
drawing 1 of <example 1 of comparison> aC60 fullerene are formed, as shown in drawing 2 , it wired. Here, 
15 is a substrate with an electrode and is a thing in the condition that the semi-conductor layer 13 and the 
closure film 14 are not formed in the C60 fullerene FET shown in drawing 1 . The thickness of each class, 
electrode size, arrangement, etc. are as the term of said operation gestalt having explained. 
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[0049] Moreover, the ammeter which can measure the current value to which Isd flows between source- 
drains, the power unit with which Vg may impress gate voltage, and Vsd are the power units which may 
impress the electrical potential difference between source-drains (also setting for other examples and 
examples of a comparison above the same.). 

[0050] In this condition, impressing an electrical potential difference on condition that electrical-potential- 
difference Vsd=30V between gate voltage Vg=30V and a source-drain, the heating vacuum evaporationo of 
the C60 fullerene was carried out in the vacuum chamber, and the semi-conductor layer (organic electronic 
ingredient layer) was formed in the field X in drawing 2 . Then, as shown in drawing 3 , the current value 
Isd went abruptly up with initiation of vacuum evaporationo, and greeted the peak at the time of vacuum 
evaporationo termination. Then, the big fluctuation to a current value was produced also neither by a 
vacuum pump halt nor installation of nitrogen. In addition, drawing 3 is a graph which shows transition of 
the time of the semi-conductor stratification in the example 1 of a comparison concerned and the current 
value Isd between source-drains just behind that. 

[0051] The C60 fullerene FET was exposed into atmospheric air with this condition, impressing each 
electrical potential difference similarly. Then, the current value Isd between source-drains fell rapidly, as 
shown in drawing 4 . The oxygen in atmospheric air carries out the intercalation of this to a semi-conductor 
layer, and it is presumed to be that in which the semi-conductor layer has deteriorated. In addition, drawing 
4 is a graph which shows transition of the current value Isd between source-drains after exposure into the 
atmospheric air of the semi-conductor layer in the example 1 of a comparison concerned. If about 20 
minutes pass after being exposed into atmospheric air, the current value Isd between source-drains will turn 
into a quite low value, and even if it performs vacuum suction after that, it turns out that it is not easily 
desorbed from the oxygen which has once carried out the intercalation. In addition, in drawing 4 , the 
"vacua" of * mark is in the condition of 1.33x10 - 4 or less (1x10 to 6 or less Torrs) Pa of degree of 
vacuums. 

[0052] When heating with a temperature of 200 degrees C was carried out for 20 minutes in the vacuum to 
this C60 fullerene FET, the current value Isd between source-drains was recovered mostly, but if exposed 
into atmospheric air, it will have fallen quickly. Moreover, even if it carried out heating with a temperature 
of 200 degrees C in atmospheric air, the current value Isd between source-drains was not recovered at all. 
[0053] vacuum chamber another before being exposed into atmospheric air about the C60 fullerene FET 
after vapor-depositing C60 fullerene in the example 1 of the <example 1> above-mentioned comparison — 
moving — a semi-conductor layer (the field X in drawing 2 ) — a wrap — the closure film which consists of 
an alumina like was formed, and the C60 fullerene FET of an example 1 was manufactured. RF sputtering 
system performed film deposition on conditions with an RF output 60W and an RF frequency of 13.56MHz. 
At this time, the film deposition environment was made into the inside of a 7.5-8.0Pa argon (Ar) ambient 
atmosphere, and film deposition time amount was made into 120 minutes. The thickness of the obtained 
closure film was 200nm. 

[0054] The C60 fullerene FET of obtained this example was exposed into atmospheric air, impressing an 
electrical potential difference on condition that electrical-potential-difference Vsd=30V between gate 
voltage Vg=30V and a source-drain. Then, the current value Isd between source-drains hardly changed also 
with the passage of time, as shown in drawing 5 . In addition, drawing 5 is a graph which shows transition of 
the current value Isd between source-drains after exposure into the atmospheric air in the example 1 
concerned. 

[0055] Furthermore, about the C60 fullerene FET of this example two weeks after being exposed into 
atmospheric air, gate voltage Vg was changed in -10V-30V, and the relation between the electrical potential 
difference Vsd between source-drains and a current value Isd was measured. The graph of the result is 
shown in drawing 6 . As shown in the graph of drawing 6 , it turns out by changing gate voltage Vg that the 
relation between the electrical potential difference Vsd between source-drains and a current value Isd is 
changing. That is, it turns out that the C60 fullerene FET of this example shows transistor characteristics in 
atmospheric air. 

[0056] The C60 fullerene FET of this example was left in atmospheric air as it was for one month after 
manufacture, and transistor characteristics were again investigated like the above. The graph of the result is 
shown in drawing 7 . Change was not looked at by the relation between the electrical potential difference 
Vsd between source-drains, and a current value Isd as shown in the graph of drawing 7 . It is thought that 
property fluctuation has not been generated on the alumina film which exists near the semi-conductor layer 
which consists of C60 RAREN, either, since degradation does not appear in the C60 fullerene FET by which 
the closure was carried out in addition by the closure film which consists of an alumina even if it carries out 
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long duration neglect, and it can guess that the alumina film in especially an oxygen deficiency condition is 
functioning as low film of gas permeability. 

[0057] In addition, when the C60 fullerene FET of this example was quickly cooled at low temperature 
(liquid helium temperature) promptly after manufacture, it returned to ordinary temperature at the room 
temperature again and transistor characteristics were investigated like the above, the almost same property 
was shown. This shows that the closure film which consists of an alumina also by the rapid temperature 
change did not exfoliate from a semi-conductor layer. 

[0058] In the example 1 of the <example 2> above-mentioned comparison, the closure film which consists 
of an alumina almost like an example 1 about the C60 fullerene FET after vapor-depositing C60 fullerene 
was formed. However, in this example, the ambient atmosphere in the case of the film deposition by RF 
sputtering system was made into the inside of a 7.5-8.0Pa argon (Ar) ambient atmosphere like the example 1 
1/10 of the beginning among the whole film deposition time amount, and the remaining time amount 9/10 
made it the inside of the 1:1 mixing ambient atmosphere of an argon (Ar) and oxygen (02) with this **. 
Other conditions manufactured the C60 fullerene FET of an example 2 like the example 1 . The thickness of 
the obtained closure film was 1 80nm. 

[0059] Although the C60 fullerene FET of obtained this example was exposed into atmospheric air, 
impressing an electrical potential difference on condition that electrical -potential-difference Vsd=30V 
between gate voltage Vg=30V and a source-drain, the current value Isd between source-drains hardly 
changed also with the passage of time like the example 1 . Moreover, transistor characteristics were 
investigated like the example 1 . The graph of the result is shown in drawing 8 . As shown in the graph of 
drawing 8 , the relation between the electrical potential difference Vsd between source-drains and a current 
value Isd is almost the same as that of the graph of drawing 6 of an example 1 , and change was not seen. 
Even if it is only the front face where the field which makes the condition of the alumina in the closure film 
an oxygen deficiency condition contacts a semi-conductor layer from this thru/or its near, it turns out that a 
good result is shown. 

[0060] It removes having replaced with C70 fullerene the ingredient used for formation of a semi-conductor 
layer from C60 fullerene in the example 1 of the <example 2 of comparison> comparison. The semi- 
conductor layer 13 is formed impressing gate voltage Vg and the electrical potential difference Vsd between 
source-drains like the example 1 of a comparison. When transition of the current value Isd between source- 
drains after being exposed into atmospheric air the process and after that was checked, falling rapidly in the 
phase exposed into atmospheric air etc. brought the same result as the example 1 of a comparison. 
[0061] In the <example 3> example 1, except for having used the C70 fullerene FET of the example 2 of a 
comparison which replaced with C70 fullerene the ingredient used for formation of a semi-conductor layer 
from C60 fullerene, the closure film which consists of an alumina like an example 1 was formed, and the 
C70 fullerene FET of an example 3 was manufactured. The thickness of the obtained closure film was 
200nm. 

[0062] When the same trial (current value Isd transition between source-drains after exposure among 
atmospheric air, transistor-characteristics investigation, neglect among the atmospheric air during one 
month, sudden cooling) as an example 1 was performed about the C70 fullerene FET of obtained this 
example, the result as an example 1 with the same all was obtained. This shows that the good closure film 
can be formed and the C70 fullerene FET with little effect to atmospheric air can be manufactured by C70 
fullerene as well as C60 fullerene. 

[0063] In the <example 4> example 2, except for having used the C70 fullerene FET of the example 2 of a 
comparison which replaced with C70 fullerene the ingredient used for formation of a semi-conductor layer 
from C60 fullerene, the closure film which consists of an alumina like an example 1 was formed, and the 
C70 fullerene FET of an example 4 was manufactured. The thickness of the obtained closure film was 
180nm. 

[0064] When the same trial (current value Isd transition between source-drains after exposure among 
atmospheric air, transistor-characteristics investigation, neglect among the atmospheric air during one 
month, sudden cooling) as an example 2 was performed about the C70 fullerene FET of obtained this 
example, the result as an example 2 with the same all was obtained. This shows that the field which makes 
the condition of the alumina in the closure film an oxygen deficiency condition shows a result good only in 
the front face in contact with a semi-conductor layer thru/or its near like C60 fullerene, when C70 fullerene 
is used as a semi-conductor layer. 

[0065] In the example 1 of the <example 3 of comparison> above-mentioned comparison, about the C60 
fullerene FET after vapor-depositing C60 fullerene, before being exposed into atmospheric air, the epoxy 
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resin of hardenability was used and the closure film was formed, the coating liquid (epoxy light made from 
NIRAKO (#69)) which specifically contains an epoxy resin — a semi-conductor layer (the field X in 
drawing 2 ) — a wrap — the closure film which applies like, is made to carry out heat hardening, and consists 
of an epoxy resin was formed, and the C60 fullerene FET of the example 3 of a comparison was 
manufactured. The thickness of the obtained closure film was about 1mm. 

[0066] The C60 fullerene FET of this acquired example of a comparison was exposed into atmospheric air 
like the example 1 of a comparison, impressing an electrical potential difference on condition that electrical- 
potential-difference Vsd=30V between gate voltage Vg=30V and a source-drain, then, the fall rate of the 
current value Isd between source-drains according to the effect of oxygen compared with the example 1 of a 
comparison in which a semi-conductor layer is directly exposed into atmospheric air — slowly — having 
become (it being made time amount and they being about 5 times) — the current became below limit of 
detection with time amount progress. By the closure film which consists of an epoxy resin, about [ that the 
closure effectiveness is not enough ] and thickness is also large, and this shows that it is disadvantageous 
also to the miniaturization of a device, thin-film-izing, and high integration. 

[0067] In the example 1 of the <example 4 of comparison> above-mentioned comparison, about the C60 
fullerene FET after vapor-depositing C60 fullerene, before being exposed into atmospheric air, 
polymethylmethacrylate (the product made from PMMA: Aldrich, molecular weight 75000) was used, and 
the closure film was formed, the coating liquid (concentration 1.5 mass [ of PMMA ] %) which specifically 
dissolved PMMA in the organic solvent (toluene) — a semi-conductor layer (the field X in drawing 2 ) — a 
wrap — the closure film which applies with a spin coat like, is made to carry out stoving, and consists of 
PMMA was formed, and the C60 fullerene FET of the example 4 of a comparison was manufactured. This 
actuation was performed like the example 1 of a comparison, impressing gate voltage Vg and the electrical 
potential difference Vsd between source-drains. 

[0068] The current value Isd between source-drains decreased rapidly immediately after spreading by said 
coating liquid. This is the effect of said organic solvent which remained in the closure film which consists of 
PMMA, and it is guessed that it is that in which C60 fullerene began to melt into the closure film. In 
addition, the thickness of the closure film finally obtained was 1 micrometer. 

[0069] In the example 4 of the <example 5 of comparison> comparison, except for having used water- 
soluble PMMA coating liquid (what dissolved the copolymerization polymer (the product made from 
Aldrich, molecular weight 15000) of methyl methacrylate and a methacrylic acid in water, and was prepared 
to 1.5 mass %), although the closure film which consists of PMMA is formed, the closure film was formed 
like the example 4 of a comparison, and the C60 fullerene FET of the example 5 of a comparison was 
manufactured. 

[0070] The current value Isd between source-drains decreased rapidly immediately after spreading by said 
coating liquid. This is the effect of moisture or the functional group of PMMA which remained in the 
closure film which consists of PMMA, and it will be in the same condition as the case where oxygen sticks 
to the semi-conductor layer which consists of C60 fullerene, and it will be guessed that it is that by which 
the electrical conductivity of a semi-conductor layer was controlled. In addition, the thickness of the closure 
film finally obtained was 1 .2 micrometers. 
[0071] 

[Effect of the Invention] As mentioned above, according to this invention, simple, the organic electron 
device which can be realized by low cost, and its manufacture approach can be offered for the organic 
electron device with which the property fluctuation and degradation by atmospheric air were improved. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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O/zm^M^ftLTttlRlLTfc'K SK*tfig|5<Dj2© 
S$«8 5 nmX$>%<, ftfe* 1 2 s, 1 2 d 

it, i/'Jny^XM- 1 0OS i OaMl 0 aHJcDg® 
7-X*£l 1 s&S<WiKl/-f'>"SH£ 1 1 dt<9 

[0 0 2 4]?C>(C, V-Xfil ls-FW>tS 40 

I I drMzmmbtzzvic, c6 077-u»bif 

$nT, JS£ 1 0 OnmO^i 1 3#JBfi!c£ftT^ 
5o C<D*mWm 1 3lC:fcttSC 6 0 77-b>OiI 

uy**'mtt®t Lxm^zm-s, *n®Bm<D& *> 
iz&&mmx'hz> c t-hmim&mz l < , «isa 

[0 0 2 5] **fiSJgffifC*3^T{i, ZhlZ7)\<^i-1? 50 
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6 

e>£5£ht)I 1 4 ff, C©¥>il«l 1 3 <D±ZWo J: 3 

fc^^n, *mwmi 3tm±-£nx^z> 
HH^a©*:^ m i (a) fcfc^-ni, *t±$nrm 
tt^mftmi 3<D«®*^^5«fc^(c i*±ni 4 

(O-gP^D^tXfc^ffiTffl^nTl/^o ) o C©<fc 
5tc7;l/5^e>^^^±Ml 4(cJ:^¥?if*«l 3£ 

jgttJl 1 3<DBW*mi?%>£ttfX2Z> 0 C6077 

-uy^p,^5^jfi*«i 3«, ft?m<Dmmtffr%*) 
yb^ti\ mimmtUy^-ijV-y^yLtzm 

it%^L£<tZ#XL$5t>\ *nMBM(D&5i^ 7 

ifi£. mmmvfixvftTtf'fyz-tiu-yaytz 

[0026] ccx\ r¥mwmzm±mic =t k> m±? 
sj iKDmmicit, d>M±mt>^mwm±m^m^\ m 

xzz^vm, *3J:d\ ®tt±mtf¥mwm<Dmmic& 
©2oo^£D^-rnT-feoTfe«^-r, tammx 
<Dxht\i£^\ %rc, *%.wic*5^xa±mit, 
& %®n?ti®m<D-£mmtftt± ■$ nx i n^^ & 

[0 0 2 7] LtctfiX, £htJgil 4©J?*«IS^$n 

tfrz, m±&micmLx^zimimim^i3.m%k 

WTfe^ 0 L^b, feS0/¥< L?%%t, T'U7,<D 

'\mt • mmit • &MM<t<DmmcttLxmfitz>m% 

t%*). »$L<*K ^±Hl 4<Dm&tLXit, 5 
nmW±5 0 00 nmJ^TT'fe^iIi:*W*b<, 10 
nraWil 0 0 0 n mWTT*&5C U\, 
[0 0 2 8] MitM 1 4<£>#St«\ 7;l/^7^7fe§o 7 

iktfmimmxtZo %rc, ^m-tim^*^ 

MWLXL£omik$>m\ 
[0 0 2 9] 1 4 t LT<07;l/5 ^"(i, 



(5) 

7 

7fr=i+ (a i 2 o 3 ) <Dwmm%it¥mmtt &a> 

JtfcbTA 1 : 0=2 : 3) iHIfWSl/ctl 
£t^5o iiX5«lTJ55frSAHi > XPS$iJ£(cJ: 

mim$it*mim ^mmmmxm±m\ 

T&ztmmwfzctttT'ZZo a±m \ 4* 
mm^^mt^xi^ a±mi 4t^xtmm^ 

mm 1 3 tmMt%m*^LW&@t>mmx2vm 

co o 3 o] *mwm 1 3 tmm?zw%^L ; t<D7&@ 

ysmc^Tii., mm?*,* 
coo3i] <^mm^uxcDmmijm>^nm(D 

47,<D^hnU, C 6 077-byF ET<DnMBM% 

wrz. m i zm^TmmicmmtZo 
[oo3 2] a±m 1 4<Dmi$.?j&t ^cwi 

mffRFX/W2gB£ffl^T#M£-e3£ 

So 

[0 0 3 3] ^jgtt^X|?H^TfCt3^T7;l/5^^« 40 

H^ff^S d £tfoJ&& R F X/S>y *gBtc J; 3 C t 
b< , 1$tc^S14^X|?H^(c^^Tf7^ c £ 

[0034]^ K$©fcK, m±®l 4?^XtfW. 

m%zvm<D7)\ss.i-fc£z$><Dv&zc.tim#zn 50 
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ZVm<D7)l^i-lC&&t><D?'&tllfmt>%:^<DX\ R 
F X/Vy ^ggtcj; t> 7)l^i-WiZmi&Z-&%®'&lc 

®ms, mmic^t%mm<D?*> 1/5 0 

-1/2 cDBSF^W:^ffitt#X|?B^T-*JI£tTl/\ %<D 

'imm*mxLT, mmumm*%tsnn%.xm 

[0 0 3 5] ^Stt^X#H^*3tt5^?gtt^Xi: b 

fflitS^S^^?>^^7;l/ri>^« : Sb<, £6 
(C, R FX^-y^'J y^^MXtr-KOJi^^P., 7 

[0036]^©ftURF tiitl^ R F mimM^m^ 

t ? % 7/1 5 +&±ig<Dmzmiz «t o m-M.m&tni£ <t 

V\ Ka>©^<> 7;l^fr5>&3£hL§il 4<D 

[0037] u±(DmMBMxit, xftwiD^mm?? 

ftz>i><Dxit%\<\ tarns fkwmcmft>nrc&m j pm 
& - nmmcottn - mm, $><^x^m^x$><o, c 
ne,{isw{c^b, se*^»]cDaM^i!ip«brjii[^s 

[0038] mmtz%mm?tintLxte, C607 

C3 2, C5 0, C5 8, C7 0, C 
76, C78, C82, C84, C90, C96<0#S 

ffi^^D*ai5ST'^W^ca;^bTV^§4-^-yS, 
bTX/W^;U^bTt/^n-r;l/SI, ^[.^^3.-7 
^Wb, ^tiA^cDlf-X^Mjib/c^O^/e- 

XS^, ^{C^a-7)Bt*C*bTl/^^tC0^ 

t?) , tTu-;^ f*7xy^ #;l/7 

0 2S|g^lO^±#*i, ^T't5#S^«^« 

[0 0 3 9] figUtt, *5ctt>*^i*#tt 
(F ETT'tD^eUxf *0N/0F Ftt&if) (D^S 
3f) 1 P>7 7-L'>'^»$b<, ^T*feC6 0 77-Uy 
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[oo4o] %®n : ?ti®m<Dmi&t lx&. ^mm? 
«£^„ mtfs j*iRi-r*2oo«aiBfci*a^L» 

%*/au*^^ *«wn:*v^Ttt, swBrticov^T 

[0041] ^wm^nmicMLx, sawawistt 20 

t&wefc£o set, wa*?*ms**wtt-sw 
^a^ratcti, ^»tc*«fl:¥mfiEa%^4«'e:sc. 30 

[0042] mMk<o®ft£Lxi&, mzis. % 

**tt» ¥**1Su «3ttt, Btttt, afett, #»tt, 

cn^m\ mm*mm*%mf*.ffxic&?xmtt 

H*£L4<Tfe % £«tf?*mHfcIR»)i&3:ft3i:i: 40 
Tf *WIS[«ttK%«S"r 5 J: o & ©T*& o T 

[0 0 4 3] Sfc, LTfi, tttttt^KF 

[0044] mm&ft?£ vxit, ft?tomcmffi<ofr 
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#?*#f*5*w&ft*o a*, ±E«s#4tt*3<fc 

dna, 

[0045] mmwm?t lth\ &s.Eo>&mwfo 

ZnOz, T i 0*1tZ<DttWHtm®&. 

t * ft 6 © ttdft & s o > » * n & ( c aaa £ ss t t <o z 

[0 0 4 6] ^WOWWt^f r/WX©«llSfi, *W 
&)%h7yi/X$ (FET) KtiJRSftSfeOTttft 

l^Wf5«^r/WXT'feft«, P»^. 
ItfUH FETOSfr, *HMKl!k «3tt^*-H 
(LED) &HKftg$ftSfiE*7vWX'\ J £\ 7j s ?x 

ft#afc&1Sft7W**W&ft3. 

[0 0 4 7] 

[fHflSffl] WT, H»0iJfe<}:tfJ±«ffiJ«*tfT, 

«Uc«fc0^&i6iJI8tft«*»O1»tt4^ o 
[0 0 4 8] <J±K0IJ1> 
a) C6 077-UXDI1 
0 1 iCmtC 6 077-UyF ETJ&fNH^Siie©, 
*»»Ji 1 3fe«ttfi*ihii 1 4OTg|*«ft*WOtt«0 
«W**8KC»U H2»C75*ftS«fc5f£:KB*ffo 

6077-U>F ET(CfcV^T^#i*S 1 343«t?/t*lh 
Ml 4^fig^ftTV^V^^(0fe(DT^^o 

[0 0 4 9] *fc, I st (iV-X- KU'T^IBtjJKft* 

m^ffl^tf-S'j ut#s«f5fttf. v, ay- h*E*9i/ja u 
ax±. fHj©nfi60ijfe<kt;j±iii!fwt 

[0 0 5 0] C<DVmX\ y-h«EV, = 3 0 V, V 

-x- h u-r ypMJi =30 vtD*#T'«E^0i/ra 

LOO, R^f-^y/^-ifT'C 6 077-Uy^riP^ 

tit, H2*©«*xMm#fl («as?^i) 
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ffimic±%*%.m&£.u%frvtc 0 ft&\ @3ti, %m 
\mm i t*tt5imwwi«j5R«ffe«fct;*©ia»©y- 

X- vmWJM I * 

[0 0 5 1] C©«tS03:3U l^filfc&WEE^EPitoLo 
OC6077-l/^F ET«AjK(fK:flSL/t. "fS 
V-X- F U-f yiffltffiffl I sd tt % 04 (C^-Tct o 

fc©£«?££ft3o ft*>\ 0 4tt, 3KJt*SMH l tefett 

6 2 o HJ&ji-f 3 t 7-X- F u-r y|g*fttii 
la «frftD{6HIi:ft!K *©&*25IS*fToTfe 
-fiY y U— > a y LT L $ o feBJKttSJBicJK 

rnQtmi tit, m^m i . 33x10' p a j^t 

(lxio'Torr fcTF) O^ffiTfeSo 

[00 5 21 £<DC 6 077-1/VF ETtC, X^fT* 20 

2 o o ic©jra&£ 2 o ^ra^as-r * y-x- f 
i/-r>ia«jftiii- sfc^swuzia 

2 0 0°C©ijD^^bTfes y-X-FWVWS 

[0 0 5 3] <mfc09 1 >±£Jt«09 1 KfcV^T, C 6 
0 7y-Uy*M»Lrci£(DC 6 E "He 

U (H2 4>OliB«X) *m$Z$K7/VSi- 

frt>%&M±m*Bi&Lx. $mmi<DC6 077-i' 30 

yFETfcSIJtLfc. *«fci\ RFX/^y^ggtCtD 
RFtti*j6 0W, RFJ3i&2&13. 5 6MHzCD^ftT* 
tTofco COfct, ffJBSttfciU 7. 5-8. OP a© 
7/l/rfy (A r) HB^tU 1 2 0#t 

Lfc„ »6nfci*lhJROJ?*tt» 2 0 Onmt^ofc 
[0 0 5 4] ?#5nfc#Hfi60!l<DC 6 0 77-UyF E 

■nco^r, y-h«Ev 8 = 3ov, y-x- FW 
yis*Ev* =30 voaarewEEfcaiinLoo, 

(i, 0 5 tc^-f B$ia<Oigj!£<fcoTfcfS£:A,ir 40 

as{bl/&*»ofc. ftfc\ 05«, 3K?tflfM l Cftttft 
*jK«t"NO«WM>y-X- FWyffltiffl I * ©ft 

[0 0 5 5] £?>fC, ^tp{C^SbT2®F^£D*H 
WJ«DC6 0 77-UyFET(COV^T, y-hWEEV 

1 o v~3 o v<D$mx°mt-£*£x. y-x- f 

H6lC*0tt*0y77*jiVf o 06O^77tf^n 
y-h«EV l *S{t*-&SCfcT» y-X 

- k u-r y bbo«e v - k mm.®, i - 1 <dh« # gft t 50 
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TI/>5C£tffrfr.5. t%t>*>, #HMIK>C6 0 75 

-lxypETAV ±M*{c*5v>Tt>h7yy*x^!f#l4^ 

[0 0 5 6] *$mm<DC 6 0 77-l/>F ET$\ © 

to 07©^7{c^?ti^<td{c, y-x-FU-fy 

ofco gB^fifcBLT&ftfc, 7>l/5-*-fr&ft*§*lkII 
T'^ih^nfcC 6 0 7^-lxy F E TtC&ffctfgtnftl^ 

[0 0 5 7] ftfc\ *»]<DC6 077-l/yFET 

6 ft 5 &itlS#¥gWIfr 6i"J8t bftfro c i: tfbfr 

So 

[0 0 5 8] <§y&f?ij 2 >±Klt«W 1 fcfc^T, C 6 
0 7^-Uy^«bfc^cDC 6 077-U>FET(C 
OV>T, HSd0!ll i:lii?IiHiti:7^^7 v ^P.ft5^ih^ 

«Bfcj:s*it©iRo»iast*, #iwra^o5-6a 

SlcDl/l Ofi^flfiCTl fcra«7. 5~8. OPa<07 
;l/rfy (Ar)|?Hm' : Pi:U SO 01^1819/ 1 Ott, 
Hffift*<67;l'=fy (Ar) (Oi) 1 : 1 

m^nmfSfptLito zvmv&mt. mmmitmm 

{CLT> ^figfi?lj2CDC6 077-l^yFET^jiL 
fc 0 1 8 0nmt*feofc o 

[0 0 5 9] t#£ftfc#||MIJ©C 6 0 79-UyF E 
Ttco^T, y°-haBEV 8 = 3 0 V, y-X-FW 
yF^mEVsd =3 0 V©^ffT-«EE^EnftPLOO, *M 

tptcsst/c^ ^fiUCTii:^ y-x-KWyffl 
^^ns<fc^(c> y-x-KwyiaoWEv- twjs 

lift I »• ^i5St?lJlOla6co^7 7i:(5i:^i^ 

[0 0 6 0] <Jt«fl»J2 >JtiK0IJ 1 {CfcV^T, 
O^fiKfcfflV^^^C 6 077-l/y)t)^C7 077 

httJEv g , y-x-FP-rypattEVsd ^enipLoo 
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[oo6i] <n»j3 >^ss0ij i icts^x, 

OJBjftcjg^Stift&C 6077-U^6C7077 
-Uy(CfWd£tS0!l2<DC 7 077-U>FET?;ffl 

SMitJi^ritLT, 7 0 75-l^yF E 

Tttmmitco mt>ntzM±.m<»»wi, 2oonmt i 

Sofco 10 
[0 0 6 2] me>fttt$mm<DC 7 0 75-l/yF E 

-x- k u-r yrawftffi i *> asg, h 5 y^x^WttM 

6, C 7 077-b>tCJ:oTt C 6 0 77—Uytm 

E»©'>£^C 7 077-U>F ET*m&Lm%ct 

[0063] <$mm 4 >mmm 2 ttsi^r, ¥3?wf 20 

©*j8Kffl^*WB*C 6 077-l/^6C7 077 
-UyM^^.rclt®0>j2cDC 7 0 77-l/yFETi&ffl 

S£tihJI£flMLT> 7 0 75-U>F E 

T*«3fiLfco t#e»nfc^lhJi<OW*{i, 1 8 0 nmT* 

[0 0 6 4] nbtlttmMfflOC 7 077-l/yF E 

-x- f w yrstmm 1 - h v ww&em 

1 *ebi:*5W>«m» ^sn) zn^rctcz, ^ 30 
•fnfenjts«2 trattoiss^s&nfco cod t& 

^TtC6 077-lx>i:|Bl^ i*it^fclfe^57;l/^ 

[0065] <\mmz>±mmm 1 fcts^T, c 6 

0 7 ^-Vy^mmhtcVk<DQ, 6077-UyF ETfc 

*HB*3ty86tf* (- 7 3ttSx^7^h (#6 
9) ) % % ¥*ttH (H2*01S«X) *«5J:5»ca 

j£bT, lti&0IJ3cDC 6 077-1/VF ETSrKJgL 

[0 0 6 6] t#e.tlfe*lt^JOC 6077-l/>F E 

Ttco^T, ittsem tim y-h«ffv g = 3o 

V, y-^-KU-fyBMEV* = 3 0 V©&fFT*«JE 

^9iaploo s Lfc. -rat, 
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fc«fcsy-x - Kwywi 1 * ocrauiEfcWo 

<0^of; («pl8lfcLTtt5«) *\ t> 
»>ft\ ff*fe**<, f/VfxcM^ifc. »JHfc, ft* 

[00 6 7] <J:t«e^U 4 >±ffitt«flf>J 1 fcfc^T, C 6 
077-U Ufcff © C 6 0 7 7- F E TIC 

-F (PMMA: Aldr i c hM, ft¥M7 5 0 0 
0) fc&fflLT, §*ifclI£«j8Lfc. JW*«fctt, PM 
MA%W®&« (h;Ux» fcfgfgbfcM^! (PMM 
AO&jgl. 5gl%) JftHftjg (B2*©«« 
X) J:5tcxtry3-ht«toaiffiU Jra$i£$ 
«-l*TPMMA^64Si*Jkit*«lSUT, Jt«0>J4© 
C 6 077-lxVF ET%8fiLfe, C©J*ffti, Jt« 

fiaji tmmiz, y-h«EEv,*«ktfy-x-HH'y 

[0 0 6 8] MEttffiift<:J:Stt$©it1k y-x-F 
w yfSttSitffi i sd itfldltcx^ t/io c nti p mm a 

±mwcc 6 o77-i/>wmi/it(ot«?n 

[0 0 6 9] <JtK0<J5>JtKP4K*3^T, PMMA 

& ^;uy ^ * y u- h i: ^ ^ ^ y ;mo«M^sK y 

V- (A 1 d r i c hSI. 1 5 0 0 0) ?:7l<(C?g 

j»bTi. 5H»%{ciSSaufcfe©) *fflv>fcck*» 

CDC 6077-UVF E TSML/c,, 
[0 0 7 0] tfJ3B!6ftSfcJ:3£#©ifi1& V-X-F 
y^m^ I » fiSiSttcM^Lfco cniiPMMA 

©»t% c 6 oy 7-uyfrt>%%tmwmicmmtfiiBi 

6nfci*±)S©P*tt, 1. 2(iraT'^fc„ 
[0 0 7 1 ] 

C«WOS»«] J-X±cDJ;^tc, *HWK:«tntf, Tcmtc 

<fc a »tt« ft ^ftj^i&a « nfc ft UK*. 

m%fr-o<& n X F T*mm Uf a ^ W X « J: 

im i ] *H0^©wa«?x/wxcD-fijT^5 c 6 

0 75-UyFET*^-r*3ffi*H-e<&!K (A) tt 
(B) tidJffi0T'*ao 

[0 2 ] nmmiszvikmiT-m^tzmmmmtiiv 

[03] itt^Jfc*5^a^fte^fiE«fi3«ktf^©*: 
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[05] 7;l/d>«H»-e»ih«*»*Ufc3Wt«IK 
[06] 

*jR>*"vOllWlOy-X-Fl/-f>ni©«E 10 lid 

i ^ t<om% ihyy^xmW) *m \Zs, i z d 
[0 7 ] 7/l/=f>«B8«-e«jhli*»ja LfcasttflK 
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[08] 7)Vny.mM=\ : 1 ©i?BMT*£hJ:lli£ 

1 0 i"j3y)XA- 
10a Jg 
1 1 s y— *flW8 



l 3 ¥*£{ttl 
1 4 fcfitM 

i 5 nmnzmm 
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